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METHOD AND APPARATUS FOR THE
SIMULTANEOUS DELIVERY OF MULTIPLE
CONTACTS TO AN AGENT

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the benefits under 35 U.S.C. § 119

of U.S. Provisional Patent Application Ser. No. 60/613,995,
filed Sep. 277, 2004, of the same title and to the same inventors,
which 1s incorporated herein by this reference.

FIELD OF THE INVENTION

The present ivention 1s directed generally to servicing a
contactor in a contact center and specifically to allocating
work items among contact center resources.

BACKGROUND OF THE INVENTION

Contact centers, such as Automatic Call Distribution or
ACD systems, are employed by many enterprises to service
customer contacts. A typical contact center includes a switch
and/or server to recerve and route incoming packet-switched
and/or circuit-switched contacts and one or more resources,
such as human agents and automated resources (e.g., Inter-
active Voice Response (IVR) units), to service the incoming
contacts. Contact centers distribute contacts, whether
inbound or outbound, for servicing to any suitable resource
according to predefined criteria. In many existing systems,
the criteria for servicing the contact from the moment that the
contact center becomes aware of the contact until the contact
1s connected to an agent are customer-specifiable (1.e., pro-
grammable by the operator of the contact center), via a capa-
bility called vectoring. Normally in present-day ACDs when
the ACD system’s controller detects that an agent has become
available to handle a contact, the controller identifies all pre-
defined contact-handling skills of the agent (usually 1n some
order of priority) and delivers to the agent the highest-priority
oldest contact that matches the agent’s highest-priority skall.
Agents with a higher skill are normally preferred over agents
with lower skill levels when assigning an agent to a contact.
When agents have multiple skills, the controller 1s more likely
to select a contact for which the agent has a high skill level
over a contact for which the agent has a lesser skill level.
Generally, the only condition that results 1n a contact not
being delivered to an available agent is that there are no
contacts waiting to be handled.

Most present-day contact-distribution algorithms focus on
being “fair” to contactors and to agents. This fairness 1s
reflected by the standard first-in, first-out contact to most-
idle-agent assignment algorithm. Skills-based routing
improves upon this basic algorithm in that 1t allows each agent
to be slotted into a number of agent groups based on the
agent’s skill types and levels.

An ongoing problem 1n skills-based routing contact centers
1s how to handle multiple contacts from a customer efficiently
and effectively. Today, contact centers allow customers to
communicate with an enterprise at any time and over any
media channel of their choosing and seek to provide a con-
sistent 1nterface to customers regardless of what enterprise
representative or media channel 1s 1nvolved. For example, a
customer can communicate with the contact center using any
combination of circuit-switched voice calls, Voice over 1P or
VoIP, email, Web chat, instant messaging, and the like. As a
result, when a contact 1s delivered to an agent, contact center
queuing structures can contain additional contacts from that
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customer, which are waiting to be serviced and which may or
may not be relevant to the delivered contact. By way of

illustration, a customer might place an order by email, follow
the order up by a second email requesting a change to the
quantity ordered, follow up the second email with a third
email to change the shipping address, and follow up the third
email with a voice call to confirm the status of the changed
order. Notwithstanding such events, resource allocation sys-
tems typically deliver customer contacts to agents one-at-a-
time. Multiple customer contacts can thus be handled incon-
sistently or, possibly, even in a conflicting manner by multiple
company representatives. This 1s not only an meificient way
for the company to operate but also a frustrating experience
for customers.

Some systems allow agents to have multiple simultaneous
work assignments and/or provide the ability for an agent to
view or search for such unprocessed contacts. Such systems,
however, neither allow the agent to process simultaneously
the additional pending contacts nor provide for the simulta-
neous delivery of the contacts to the same agent as a related
grouping of work 1tems.

SUMMARY OF THE INVENTION

These and other needs are addressed by the various
embodiments and configurations of the present invention.
The present invention is directed generally to a resource allo-
cation system and method that allows the agent to process
simultaneously the additional pending contacts and/or pro-
vides for the sitmultaneous delivery of the contacts to the same
agent as a related grouping of work 1tems.

In a first embodiment, a method for servicing work 1tems 1n
a contact center 1s provided. The steps of the method include:

(a) selecting a first work 1tem for servicing by a contact
center resource;

(b) determining whether the first work 1tem 1s related to a
second work 1tem; and

(c) when the first and second work 1tems are related, cre-
ating, for servicing by the contact center resource, a first work
item grouping including the first and second work 1tems.

The work 1tem can be any 1tem of work for a contact center
resource. Typically, a work 1tem 1s a contact, such as a voice
call, an email, a facsimile, a voice message, an instant mes-
sage, and Web chat.

The servicing resource can be any contact center resource,
such as a human agent, an automated attendant, and an Inter-
active Voice Recognition unit or IVR.

The determination of whether the first and second work
items are related 1s commonly made using one or more
selected qualifiers. When the first and second work items have
the qualifier(s) in common, they are deemed to be related.
Exemplary qualifiers include customer 1dentity, intent, media
type, subject, and transaction 1dentifier.

In one configuration, a work 1tem grouping table 1s main-
tained to facilitate grouping of related work items. The work
item grouping table maps grouping or sets of pending work
items against one or more designated qualifiers, such as a
customer 1dentifier.

In an exemplary configuration, when a work item 1s deliv-
ered to an agent additional unprocessed related contacts, typi-
cally from the same customer, are also delivered simulta-
neously to the agent. Contacts having the same intent are
deemed to be related. By way of illustration, an enterprise
has, from the same customer, a voice call concerning auto
isurance, two emails concerning auto insurance, and two
emails concerning vacation packages. When the call 1s deliv-
ered to an agent, the agent will also get, at the same time, the
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two emails concerning auto insurance. The agent may then
choose to process the additional contacts or return them to
their original queues 11 he feels that they should be processed
separately.

The present 1nvention can have a number of advantages
relative to the prior art. For example, the present invention, by
delivering all related contacts to the same agent for process-
ing, can ensure that the customer transaction 1s handled 1n a
consistent, effective, and much more efficient manner. The
invention addresses in a meaningiul way the contact center
operational problems associated with the multi-media nature
of today’s contact centers.

These and other advantages will be apparent from the
disclosure of the invention(s) contained herein.

The above-described embodiments and configurations are
neither complete nor exhaustive. As will be appreciated, other
embodiments of the invention are possible. utilizing, alone or
in combination, one or more of the features set forth above or
described 1n detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s ablock diagram depicting a contact center accord-
ing to an embodiment of the present invention;

FIG. 2 1s a block diagram of a server according to an
embodiment of the present invention;

FIG. 3 1s a work 1tem grouping table mapping sets or
groupings o related pending work 1tems against one or more
shared qualifiers for an embodiment of the present invention;

FI1G. 4 1s a flow chart depicting an operational embodiment
of the work 1tem grouping agent according to an embodiment
of the present invention;

FI1G. 51s a flow chart depicting an operational embodiment
of the agent and work 1tem selector according to yet another
embodiment of the present invention.

DETAILED DESCRIPTION

The mvention will be 1llustrated below 1n conjunction with
an exemplary communication system. Although well suited
for use with, e.g., a system having an ACD or other similar
contact processing switch, the mvention 1s not limited to use
with any particular type of communication system switch or
configuration of system elements. Those skilled in the art will
recognize that the disclosed techniques may be used 1n any
communication application in which 1t 1s desirable to provide
improved contact processing.

FIG. 1 shows an illustrative embodiment of the present
invention. A contact center 100 comprises a central server
110, a set of data stores or databases 114 contaiming contact or
customer related information and other information that can
enhance the value and etficiency of the contact, and a plurality
of servers, namely a voice mail server 118, an Interactive
Voice Response unit or IVR 122, and other servers 126, a
switch 130, a plurality of working agents (not shown) oper-
ating packet-switched (first) telecommunication devices
134-1 to N (such as computer work stations or personal com-
puters), and/or circuit-switched (second) telecommunication
devices 138-1to M, all interconnected by alocal area network
L AN (or wide area network WAN) 142. The servers can be
connected via optional communication lines 148 to the switch
130. As will be appreciated, the other servers 126 can also
include a scanner (which 1s normally not connected to the
switch 130 or Web server), VoIP software, video contact
soltware, voice messaging software, an IP voice server, a fax
server, a web server, and an email server) and the like. The
switch 130 1s connected via a plurality of trunks 150 to the
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Public Switch Telecommunication Network or PSTN 154 and
via link(s) 152 to the second telecommunication devices
138-1 to M. A gateway 158 1s positioned between the server
110 and the packet-switched network 162 to process commu-
nications passing between the server 110 and the network
162.

The term “switch” or “server” as used herein should be
understood to include a PBX, an ACD, an enterprise switch,
an enterprise server, or other type of telecommunications
system switch or server, as well as other types of processor-
based communication control devices such as media servers,
computers, adjuncts, etc.

Referring to FIG. 2, one possible configuration of the
server 110 1s depicted. The server 110 1s 1n communication
with a plurality of customer communication lines 200a-y
(which can be one or more trunks, phone lines, etc.) and agent
communication line 204 (which can be a voice-and-data
transmission line such as LAN 142 and/or a circuit switched
voice line 152). The server 110 can include Avaya Inc.’s an
Operational Analyst™ or OA with On-Line Analytical Pro-
cessing or OLAP technology or a Call Management System
or CMS 228 that gathers contact records and contact-center
statistics for use in generating contact-center reports. OA and
CMS will hereinatter be referred to jointly as CMS 228.

The switch 130 and/or server 110 can be any architecture
for directing contacts to one or more telecommunication
devices. Illustratively, the switch and/or server can be a modi-
fied form of the subscriber-premises equipment disclosed 1n
U.S. Pat. Nos. 6,192,122; 6,173,053; 6,163,607; 5,982,873;
5,905,793, 5,828,7477; and 5,206,903, all of which are incor-
porated herein by this reference; Avaya Inc.’s Definity™
Private-Branch Exchange (PBX)-based ACD system; Multi-
Vantage™ PBX, CRM Central 2000 Server™, Communica-
tion Manager™, S8300™_ [P600™ or S8700™ media server,
and/or Avaya Interaction Center™. Typically, the switch/
server 1s a stored-program-controlled system that convention-
ally includes interfaces to external communication links, a
communications switching fabric, service circuits (e.g., tone
generators, announcement circuits, etc.), memory for storing
control programs and data, and a processor (1.€., a computer)
for executing the stored control programs to control the inter-
faces and the fabric and to provide automatic contact-distri-
bution functionality. The switch and/or server typically
include a network interface card (not shown) to provide ser-
vices to the serviced telecommunication devices. Other types
of known switches and servers are well known 1n the art and
therefore not described 1n detail herein.

Referring to FIG. 2, included among the data stored 1n the
server 110 1s a set of work item queues 208a-» and a separate
set of agent queues 212a-n. Each work 1tem queue 208a-#
corresponds to a different set of agent skills, as does each
agent queue 212aq-n. Conventionally, work 1tems are priori-
tized and either are enqueued 1n 1ndividual ones of the work
item queues 208a-» 1n their order of priority or are enqueued
in different ones of a plurality of work item queues that
correspond to a different priority. Likewise, each agent’s
skills are prioritized according to his or her level of expertise
in that skill, and either agents are enqueued 1n individual ones
of agent queues 212a-» 1n their order of expertise level or are
enqueued 1n different ones of a plurality of agent queues
212a-n that correspond to a skill and each one of which
corresponds to a different expertise level. Included among the
control programs 1n the server 110 1s a work 1tem vector 216.
Contacts incoming to the contact center are assigned by work
item vector 216 to different work item queues 208a-» based
upon one or more work item qualifiers. As used herein, a
qualifier refers to an attribute assigned to a contact that deter-
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mines, at least 1n part, to which work 1tem queue 208 the
corresponding contact 1s forwarded (or to which class of
service the contact 1s assigned). Examples of qualifiers
include contactor attributes (1dentity, language, socioeco-
nomic status, customer value to the contact center, business
history with the enterprise operating the contact center, and
geographic region), contact attributes (e.g., communication
channel or media, and subject), contactor needs (e.g., type or
nature of contact, purpose of contact, and intent of contact),
contact center needs (e.g., current work item center queue
lengths), and agent skill required for the proper handling of
the contact. Agents who are available for handling contacts
are assigned to agent queues 212a-» based upon the skills that
they possess. An agent may have multiple skills, and hence
may be assigned to multiple agent queues 212a-» simulta-
neously. Furthermore, an agent may have different levels of
skill expertise (e.g., skill levels 1-N 1n one configuration or
merely primary skills and secondary skills 1n another con-
figuration), and hence may be assigned to different agent
queues 212a-n at different expertise levels. Call vectoring,
one type ol work item routing, 1s described in DEFINITY

Communications System Generic 3 Call Vectoring/Expert
Agent Selection (EAS) Guide, AT&T publication no. 555-

230-520 (Issue 3, November 1993). Skills-based ACD 1s
described 1n further detail in U.S. Pat. Nos. 6,173,053 and
5,206,903

Referring to FIG. 1, the gateway 158 can be Avaya Inc.’s,
G700™, G600™, MCC/SCC™ media gateway and may be
implemented as hardware such as via an adjunct processor (as
shown) or as a chip 1n the server.

The first telecommunication devices 134-1, . .. 134-N are
packet-switched and can include, for example, IP hardphones
such as the Avaya Inc.’s, 4600 Series IP Phones™, 1P soft-
phones such as Avaya Inc.’s, IP Softphone™, Personal Digi-
tal Assistants or PDAs, Personal Computers or PCs, laptops,
packet-based H.320 video phones and conferencing units,
packet-based voice messaging and response units, and
packet-based traditional computer telephony adjuncts.

The second telecommunication devices 138-1, .. . 138-M
are circuit-switched. Each of the telecommunication devices
138-1, . . . 138-M corresponds to one of a set of internal
extensions Extl, . . . ExtM, respectively. These extensions are
referred to herein as “internal” 1n that they are extensions
within the premises that are directly serviced by the switch.
More particularly, these extensions correspond to conven-
tional telecommunication device endpoints serviced by the
switch/server, and the switch/server can direct incoming con-
tacts to and recerve outgoing contacts from these extensions
in a conventional manner. The second telecommunication
devices can include, for example, wired and wireless tele-
phones, PDAs, H.320 video phones and conferencing units,
voice messaging and response units, and traditional computer
telephony adjuncts.

It should be noted that the invention does not require any
particular type of information transport medium between
switch or server and first and second telecommunication
devices, 1.e., the mvention may be implemented with any
desired type of transport medium as well as combinations of
different types of transport medium.

The packet-switched network 162 can be any data and/or
distributed processing network, such as the Internet. The net-
work 162 typically includes proxies (not shown), registrars
(not shown), and routers (not shown) for managing packet
flows.

The packet-switched network 162 1s 1n communication
with an external first telecommunication device 174 via a
gateway 178, and the circuit-switched network 154 with an
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external second telecommunication device 180. These tele-
communication devices are referred to as “external” in that
they are not directly supported as telecommunication device
endpoints by the switch or server. The telecommunication
devices 174 and 180 are an example of devices more gener-
ally referred to herein as “external endpoints.”

In a preferred configuration, the server 110, network 162,
and first telecommunication devices 134 are Session Initia-
tion Protocol or SIP compatible and can include interfaces for
various other protocols such as the Lightweight Directory
Access Protocol or LDAP, H.248, H.323, Simple Mail Trans-
ter Protocol or SMTP, IMAP4, ISDN, E1/T1, and analog line
or trunk.

It should be emphasized that the configuration of the
switch, server, user telecommunication devices, and other
clements as shown in FIG. 1 1s for purposes of illustration
only and should not be construed as limiting the invention to
any particular arrangement of elements.

As will be appreciated, the central server 110 1s notified via
LLAN 142 of an incoming contact by the telecommunications
component (e.g., switch 130, fax server, email server, web
server, and/or other server) recerving the incoming contact.
The incoming contact 1s held by the receiving telecommuni-
cations component until the server 110 forwards instructions
to the component to forward or route the contact to a specific
contact center resource, such as the IVR unit 122, the voice
mail server 118, and/or first or second telecommunication
device 134, 138 associated with a selected agent. The server
110 distributes and connects these contacts to telecommuni-
cation devices of available agents based on the predetermined
criteria noted above. When the central server 110 forwards a
voice contact (or first work item) to an agent, the central
server 110 also forwards customer-related information from
databases 114 to the agent’s computer work station for view-
ing (such as by a pop-up display) to permit the agent to better
serve the customer. Depending on the contact center configu-
ration, the central server may forward a list of work 1tems
and/or groupings of work 1tems to an available agent to pre-
view before forwarding the contact itself and the data asso-
ciated therewith to the agent. The agents process the contacts
or work 1tems sent to them by the central server 110. This
embodiment 1s particularly suited for a Customer Relation-
ship Management (CRM) environment 1n which customers
are permitted to use any media to contact a business. In a
CRM environment, both real-time and non-real-time contacts
must be handled and distributed with equal efficiency and
clfectiveness.

Agent and customer profiles are typically maintained and
updated by a profile generator (not shown). Upon the comple-
tion of handling a contact, the generator collects selected
metrics for the contact. These metrics include the skall
involved 1n servicing the contact, the 1dentifier of the servic-
ing agent, the contact duration, the transaction or contact type
(e.g., catalog sale, information request, complaint, etc.), the
time-of-day, the result (e.g., the type of sale, the number of
units sold, revenue generated, service ticket closure or esca-
lation, the information provided, etc.), a selif-rating of the
servicing agent respecting the agent’s proficiency in handling
the contact, the rating of the customer of the agent’s profi-
ciency 1n handling the contact, the rating of another party,
such as the agent’s supervisor or another observer, of how the
contact was serviced, whether the agent requested assistance,
and whether the agent’s training was completed, and stores
the information 1n the database 114, such as CMS 228. The
metrics over a selected period of time are typically stored
under each agent’s profile. Each agent profile typically
includes metrics associated with a plurality of contacts ser-
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viced by the agent for each agent skill, and each customer
profile includes metrics associated with a plurality of contacts
by the customer.

According to the invention, included among the programs
executing on the server 110 are an agent and work 1tem
selector 220 and work 1tem grouping agent 232. The selector
220 and grouping agent 232 are stored either in the main
memory or in a peripheral memory (e.g., disk, CD ROM, etc.)
or some other computer-readable medium of the center 100.
The selector 220 and agent 232 collectively effect an assign-
ment between sets of related work 1tems and available agents
in a way that tends to maximize contact center eificiency. The
grouping agent 232 can assist the work i1tem vector 216 1n
routing sets of related work items to the appropriate queue
208 and/or the selector 220 1n routing a set of related work
items to a most desirable agent in the queue 212. The group-
ing agent 232, 1n particular, selects one or more work 1tem
qualifiers as defining relatedness and groups, into the same
set, the work items having the same shared qualifier. Although
not always the case, a typical set of work 1tems contains at
least one real-time contacts and/or non-real-time contacts.
For example, the shared qualifier can be customer 1dentity
and/or the purpose or intent of the work 1tem. The purpose or
intent of the work 1tem can be determined by techniques
known to those of ordinary skill 1n the art, such as by 1denti-
fying a transaction identifier (such as ticket or matter number,
order number, and the like), using an automated attendant
such as an IVR, using text searching through a text commu-
nication such as email, using the electronic address or tele-
phone number mputted by the customer, and using the Web
page Umversal Resource Locator or URL from which the
customer requested contact center servicing or otherwise 1ni-
tiated the pending contact with the contact center. The selec-
tor 220 uses predefined criteria and/or a routing algorithm in
selecting an appropriate agent to service individual work
items and/or sets of work 1tems.

The agent 232 may group related work 1tems when a work
item 1s received, during the time that a work 1tem 1s enqueued
and waiting to be serviced, when a work 1tem 1s at the head of
a queue and ready to be assigned to an agent, and/or when an
agent becomes available to service the work item. At any of
these points, the agent 232 determines if the work 1tem 1s
already part of a set of work 1tems and, if not, whether the
work 1item should be part of a set of work i1tems.

The mstances of sets or groupings of work 1tems are typi-
cally tracked using a work 1tem grouping table (stored 1n the
database 114) of the type shown 1 FIG. 3. Referring to FIG.
3, the table 300 includes, along the vertical axis, customer
identifier, such as the first customer i1dentifier 3044, second
customer 1dentifier 3045, third customer 1dentifier 304c, . . .
Nth customer 1dentifier 3047, and, along the horizontal axis,
the work item groupings or sets related to each customer
identifier. The work 1tems 1n the table are typically identified
by a pointer to the particular location where mmformation
related to the work item 1s maintained. For example, the first
customer 1dentifier 304a has only two related work items,
namely first and second work 1tems 308a and b, the second
customer identifier 3045 has only three related work items,
namely first, second, and third work 1tems 312a-c, the third
customer 1dentifier 304¢ has M related work 1tems, namely
first, second, third, . . . Mth work 1tems 316a-#:, and the Nth
customer identifier 3047 has L related work 1tems, namely
first, second, third, . . . Lth work items 320a-/. As will be
appreciated, the customer 1dentifier can be replaced by one or
more other qualifiers, such as customer purpose, subject or
need, media-type or channel, and the like. Although the table
300 1s depicted as being two-dimensional, one of ordinary
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skill in the art will readily appreciate that 1t can have more
than two dimensions, depending on the application. As will
be further appreciated, not only can there be a different work
item grouping table for a grouping of agents but also each
enterprise department or business segment, can have a differ-
ent work 1tem grouping table (e.g., a sales department versus
a service or customer help department).

The term “stored list” or “table” should be understood to
include any ordered set of information or data stored in
memory or other storage device accessible to the switch and/
or server. The mvention does not require that the information
be stored in any particular length or format, e¢.g., a tabular
format, a closed- or open-set, and numerous suitable storage
formats will be readily apparent to those skilled 1n the art.

As will be appreciated, though a pending work item 1s, at
any one time, typically a member of only one work 1tem set or
grouping the present invention 1s not so limited. It 1s possible
that the same work 1tem 1s simultaneously a member ol two or
more work item sets or groupings. This can result, for
example, when multiple different work item grouping tables
are maintained, each having a different set of shared qualifi-
ers. This may happen when differing agent queues 212 or
enterprise business segments use differing sets of shared
qualifiers. For example, a first agent queue 212 or enterprise
business segment may use customer 1dentity in identifying
work 1tem groupings while a second agent queue 212 or
enterprise business segment may use work item intent in
identifving work item groupings. The latter situation 1s par-
ticularly appropriate where a group of different customer
contacts will be serviced simultaneously by the same agent,
such as 1n a group chat or chat room setting. When a work item
1s simultaneously a member of multiple work 1tem sets, it 1s
commonly removed as a member from other work 1tem sets
when the first work 1tem set of which 1t 1s a member 1s
assigned to an agent for servicing.

The operation of the agent 232 will now be described with
reference to FI1G. 4.

In step 400, a predetermined event occurs. This event may
be the receipt by the contact center 100 of a new contact or
work i1tem (which 1s the preferred configuration). It may be
the placement of a new work item 1n a work 1tem queue 208.
It may be the arrival of a work 1tem at the head of a work 1item
queue 208. It may be the availability of an agent in an agent
queue 212 to service a work 1tem at the head of a work item
queue 208.

In step 402, the agent 232 selects a work 1tem for analysis.
When the event is the receipt by the contact center 100 of a
new contact or work item, the work 1tem selected 1s the new
work 1tem. When the event 1s the placement of a new work
item 1n a work item queue 208, the work 1tem selected is the
placed work item. When the event 1s the arrival of a work item
at the head of a work item queue 208 or the availability of an
agent 1n an agent queue 212 to service a work item at the head
ol a work 1tem queue 208, the work 1tem selected 1s the work
item at the head of the work item queue 208.

In step 404, the agent 232 analyzes the selected work 1tem.
Typically, the analysis 1s performed by searching for one or
more selected qualifiers from among the plurality of qualifi-
ers previously assigned by the vector 216 to the work item.

In step 408, the agent 232 uses the results of step 404 to
identify related work 1tems on the same and/or different chan-
nels. When the search of step 404 1dentifies one or more
selected qualifiers, the work 1tem 1s identified as being a
member of the existing grouping of work 1tems sharing the
selected qualifiers. When the search of step 404 fails to 1den-
tify a selected qualifier, the work item 1s not placed 1n an
existing grouping of work 1tems. In one configuration, when
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no existing grouping is identified the agent 232 searches other
pending enqueued contacts for the selected qualifier(s). If
located, the selected work item and other identified work

items are placed 1n a new grouping of work items.

In step 412, the work item grouping table is updated to >
reflect the results of step 408.

As will be appreciated, work 1tems can be terminated by a
customer before servicing by a contact center resource. In that
event, the agent 232 will recerve an interrupt from another
contact center component or module to remove that work
item from the grouping table.

The agent 232 then returns to step 400 to await the next

occurrence of the predetermined event.
The operation of the selector 220 will now be described

with reference to FIG. 5.

In decision diamond 500, the selector 220 waits for an
agent 1n an agent queue 212 to become available to service a
pending work 1tem.

In step 504, the selector 220, when an agent becomes 20
available, selects a best work item for the agent to service.
This selection process can be done according to any suitable
selection algorithm known to those of ordinary skill 1n the art.

In step 508, the selector 508 determines the customer asso-
ciated with the selected work item. 25
In step 512, the selector 220 looks up the work 1tem group-
ing table and finds all additional work items, 1f any, from the

customer associated with the selected work 1tem

In optional step 516, the selector 220 eliminates all work
items from the work 1tem grouping that do not have the same 30
intent. This step 1s not performed in contact center configu-
rations that wish the same agent to handle all existing pending
work 1tems associated with a given customer. Work 1tem
filtration criteria other than or besides intent can be employed
to remove work 1tems from the grouping. For example, work 35
items on selected media can be removed 1n the event that the
agent 1s neither configured nor trained to handle certain media
types.

In step 520, the work 1tems remaining in the work item
grouping are simultancously or near simultaneously deliv- 40
ered to the selected agent for servicing.

In step 524, the selector 220 causes the agent 232 to remove
the delivered work 1tem grouping from the grouping table 300
and each individual member of the grouping as a member of
any other work item grouping in the grouping table 300. For 45
example 11 the delivered first work 1tem grouping includes a
first work 1tem that 1s also a member of a pending (unser-
viced) second work 1tem grouping, the agent 232 removes the
first work item from the listing of work items corresponding
to the second work item grouping. 50

The selector 220 then returns to step 300 to await the next
agent becoming available.

Although the steps of FIG. 5 are discussed with reference
to customer 1dentity, 1t 1s to be understood that the present
invention 1s not limited to work 1tem grouping based solely on 55
customer 1dentity. One or more other qualifiers may be used
in lieu of or 1n addition to customer identity in work item
delivery.

A number of vanations and modifications of the invention
can be used. It would be possible to provide for some features 60
of the mvention without providing others.

For example, the server and/or switch can be a software-
controlled system including a processing unit (CPU), micro-
processor, or other type of digital data processor executing,
software or an Application-Specific Integrated Circuit 65
(ASIC) as well as various portions or combinations of such
clements. The memory may be a random access memory
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(RAM), a read-only memory (ROM), or combinations of
these and other types of electronic memory devices.

In another embodiment, the existence and/or characteris-
tics of the pending work 1tem groupings 1s/are considered in
step 504 when the selector 220 selects the “best” work item
for servicing by the available agent. The existence and/or
characteristics can be a factor among many factors used 1n
assigning work items to available agents. Examples of rel-
evant characteristics of a work item grouping used 1n step 504
include the number and type(s) of work items 1n a grouping,
the queue priorities of the members of the grouping, and the
like. To 1llustrate this embodiment assume that first and sec-
ond work 1tems are available at the heads of different queues
for servicing by the same multi-skilled agent, that the first
work 1tem 1s part of a first work 1tem grouping having seven
members, and that the second work item of no work item
grouping. The most efficient and cost effective work 1tem
assignment 1s to assign the first work 1tem to the same agent
along with the other members of the first work 1tem grouping.

In yet another embodiment, one or more work item
attributes other than qualifier can be employed 1n addition to
or 1n lieu of qualifiers.

In yet another alternative embodiment, a number of work
items from different customers are placed 1n a same grouping.
The grouping 1s used as the basis of a group chat when the
agent 1s available. A group chat 1s similar to a chat room 1n
which a single agent services simultaneously communica-
tions from multiple customers.

The present ivention, in various embodiments, includes
components, methods, processes, systems and/or apparatus
substantially as depicted and described herein, including vari-
ous embodiments, subcombinations, and subsets thereof.
Those of skill 1n the art will understand how to make and use
the present invention after understanding the present disclo-
sure. The present invention, i1n various embodiments,
includes providing devices and processes 1n the absence of
items not depicted and/or described herein or in various
embodiments hereot, including 1n the absence of such 1tems
as may have been used 1n previous devices or processes, €.¢2.,
for improving performance, achieving ease and\or reducing
cost of implementation.

The foregoing discussion of the invention has been pre-
sented for purposes of 1llustration and description. The fore-
going 1s not intended to limit the invention to the form or
forms disclosed herein. In the foregoing Detailed Description
for example, various features of the ivention are grouped
together 1n one or more embodiments for the purpose of
streamlining the disclosure. This method of disclosure 1s not
to be mterpreted as retlecting an intention that the claimed
invention requires more features than are expressly recited 1in
cach claim. Rather, as the following claims reflect, inventive
aspects lie 1n less than all features of a single foregoing
disclosed embodiment. Thus, the following claims are hereby
incorporated 1nto this Detailed Description, with each claim
standing on its own as a separate preferred embodiment of the
invention.

Moreover, though the description of the invention has
included description of one or more embodiments and certain
variations and modifications, other variations and modifica-
tions are within the scope of the mvention, e.g., as may be
within the skill and knowledge of those 1n the art, after under-
standing the present disclosure. It 1s intended to obtain rights
which include alternative embodiments to the extent permit-
ted, including alternate, interchangeable and/or equivalent
structures, functions, ranges or steps to those claimed,
whether or not such alternate, interchangeable and/or equiva-
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lent structures, functions, ranges or steps are disclosed herein,
and without intending to publicly dedicate any patentable
subject matter.

What 1s claimed 1s:

1. A method, comprising;:

a processor recerving a first work 1tem, the first work 1tem

having a selected qualifier;
the processor recewving a second work item, the second
work 1tem having the selected qualifier, wherein the
selected qualifier 1s at least one of customer i1dentity,
intent, media type, subject, and transaction i1dentifier,
wherein the first work 1tem 1s a real-time contact and the
second i1tem 1s a non-real-time contact;
the processor selecting the first work 1tem for servicing by
a contact center resource;

the processor determining, based on the selected qualifier,
that the first work item 1s related to the second work
item;

in response to determining that the first work 1tem 1s related

to the second work item, the processor creating, for
servicing by the contact center resource, a first work
item grouping comprising the first and second work
items: and

the processor delivering the first work item grouping,

which contains the first work 1tem and the second work
item, to a selected common contact center resource,
wherein, when the selected common contact center
resource services the first work item grouping, the
selected common contact center resource services the
first work item and the second work 1tem simultaneously
or near simultaneously.

2. The method of claim 1, wherein the selected qualifier 1s
customer 1dentity, wherein the first and second work 1tems are
discrete from one another, wherein the first work item 1s a live
voice call, wherein the second work 1item 1s one of an email, a
facsimile, and a voice message, and wherein the determining
step comprises:

the processor determining whether the first work item and

the second work item have the selected qualifier in com-
mon; and

applying the following rules;

when the first work 1tem and the second work 1tem have
the selected qualifier 1n common, grouping the first
work 1item with the second work 1tem for servicing;
and

when the first work 1tem and the second work 1item do not
have the selected qualifier 1n common, not grouping
the first work item with the second work item for
servicing.

3. The method of claim 2, further comprising;

the processor determining that the first work 1tem 1s related

to the second work 1tem by a second selected qualifier,
wherein the second selected qualifier 1s at least one of
intent, subject, and transaction identifier; and

in response to determining that the first work item 1s related

to the second work 1item by the second selected qualifier,
the processor creating, for servicing by the contact cen-
ter resource, the first work 1tem grouping.

4. The method of claim 3, wherein the first and second
work 1tems are received at different times and wherein the
first and the second work items have one or more of differing
intents, media types, subjects, and transaction identifiers.

5. The method of claim 1, further comprising;

the processor determining that the first work 1tem 1s related

to a third work 1tem by a second selected qualifier,
wherein the second selected qualifier 1s intent, wherein
the mtent of the first and third work items 1s determined
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by at least one of the following: identifying a transaction
identifier using an automated attendant such as an IVR,
using text searchung through the first and third work
items, using an electronic address or telephone number
inputted by the customer, and using a Web page Univer-

sal Resource Locator (“URL”) from which URL the

customer requested contact center servicing, and
wherein the first work 1tem and the third work item are
associated with differing customers;

in response to determining that the first work 1tem 1s related
to the third work 1tem, the processor creating for servic-
ing by the contact center resource, a second work item
grouping comprising the first work item and the third
second work 1tem; and

the processor delivering the second work 1tem grouping,
which contains the first work 1tem and the third work
item, to the selected common contact center resource,
wherein, when the selected common contact center

resource services the second work item grouping, the
selected common contact center resource services the
first work 1tem and the third work 1tem simultaneously or
near simultaneously.

6. The method of claim 1, further comprising:

the processor determmmg that the first work item 1s related
to a third work item by a second selected qualifier,
wherein the second selected qualifier 1s media type and
wherein the first work 1tem and the third work item are
associated with differing customers;

in response to determining that the first work 1tem 1s related
to the third work 1tem, the processor creating for servic-
ing by a contact center resource, a second work 1tem
grouping comprising the first work i1tem and the third
second work 1tem; and

the processor delivering the second work item grouping,
which contains the first work 1tem and the third work
item, to the selected common contact center resource,
wherein, when the selected common contact center
resource services the second work item grouping, the
selected common contact center resource services the
first work 1item and the third work 1tem simultaneously or
near simultaneously.

7. The method of claim 1, further comprising;

the processor determmmg that the first work 1tem 1s related
to a third work 1tem by a second selected qualifier,
wherein the second selected qualifier 1s subject and
wherein the first work 1tem and the third work 1tem are
associated with differing customers;

in response to determining that the first work 1tem 1s related
to the third work 1tem, the processor creating for servic-
ing by a contact center resource, a second work item
grouping comprising the first work item and the third
second work 1tem; and

the processor delivering the second work 1tem grouping,
which contains the first work 1tem and the third work
item, to the selected common contact center resource,
wherein, when the selected common contact center
resource services the second work item grouping, the
selected common contact center resource services the
first work 1tem and the third work 1tem simultaneously or
near simultaneously.

8. The method of claim 1, further comprising:

the processor determmmg that the first work item 1s related
to a third work 1tem by a second selected qualifier,
wherein the second selected qualifier 1s transaction iden-
tifier and wherein the first work item and the third work
item are associated with differing contactors;
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in response to determining that the first work item 1s related
to the third work 1tem, the processor creating for servic-
ing by a contact center resource, a second work item
grouping comprising the first work item and the third
second work 1tem; and
the processor delivering the second work 1tem grouping,
which contains the first work 1tem and the third work
item, to the selected common contact center resource,
wherein, when the selected common contact center
resource services the second work 1tem grouping, the
selected common contact center resource services the
first work item and the third work 1tem simultaneously or
near simultaneously.

9. The method of claim 1, wherein the determining step 1s
performed in the time between the first work item being
received by the contact center and the first work item reaching,
the head of a queue to which the first work item 1s assigned,
wherein the contact center resource 1s a human agent, and
wherein the human agent has the option to process only the
first work item and cause the second work 1tem to requeued
for later service by another contact center resource.

10. The method of claim 1, wherein the determining step 1s
performed when the first work 1tem reaches the head of a
queue to which the first work item 1s assigned.

11. The method of claim 1, wherein the first work item 1s
simultaneously a member of the first work 1tem grouping and
a second work 1tem grouping, wherein the members of the
first work 1tem grouping have a first qualifier in common,
wherein the members of the second work 1tem grouping have
a second qualifier in common, and wheremn the first and
second qualifiers are different.

12. The method of claim 1, wherein the first and a second
work item grouping are simultancously eligible to be
assigned to the contact center resource for servicing, wherein
the first and second work 1tem groupings each comprise a
plurality of related work 1tems, and wherein the processor
selects the first work 1tem grouping for delivery to the contact
center resource based on at least one of a number and type(s)
of member work items 1n the first and second work 1tem
groupings and queue priorities of the members of the first and
second work 1tem groupings.

13. A method, comprising:

a processor selecting a first work item for servicing by a

contact center resource;
the processor analyzing the first work 1tem to search for a
customer 1dentity, associated with the first work 1tem:;

the processor searching for a second work 1tem having the
same customer identity, wherein the first and second
work items are discrete contacts:

the processor determining that the first work 1tem and the

second work 1tem are associated with the same cus-
fomer,

the processor grouping together the first work 1tem and the

second work 1tem 1nto a first work item grouping, 1n a
work item grouping table, for servicing by a common
contact center resource; and

the processor delivering the first work item grouping to the

common contact center resource, wherein the common
contact resource services the first work 1tem and the
second work 1tem, 1n the first work item grouping, simul-
taneously or near simultaneously.

14. The method of claim 13, wherein the first and second
work items were received by different communication media,
wherein the determining step 1s performed in the time
between the first work item being received by the contact
center and the first work 1tem reaching the head of a queue to
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which the first work 1tem 1s assigned, and wherein the first and
second work 1tems are received at different times.

15. The method of claim 13, wherein the first work 1tem 1s
a voice call, wherein the second work 1item 1s one of an email,
a facsimile, a voice message, an 1nstant message, and a Web
chat, and wherein the determining step 1s performed when the
first work 1tem reaches the head of a queue to which the first
work 1tem 1s assigned.

16. The method of claim 13, wherein the first work 1tem 1s

simultaneously a member of the first work item grouping and
a second work item grouping, wherein the members of the
first work item grouping have the customer 1dentity 1n com-
mon, wherein the members of the second work 1tem grouping
have a different second qualifier in common, wherein the first
and second work 1tem groupings are eligible, at the same
time, to be assigned to the contact center resource for servic-
ing, wherein the first and second work 1tem groupings each
comprise a plurality of related work items, and wherein the
processor selects the first work 1tem grouping for delivery to
the contact center resource based on at least one of a number
and type(s) of member work 1tems in the first and second
work item groupings and queue priorities of the members of
the first and second work 1tem groupings.

17. The method of claim 13, wherein the first work 1tem 1s
a live voice call and the second work 1tem 1s one of an email,
voice mail, and an mstant message.

18. The method of claim 13, wherein the first and second
work items have a common second qualifier, wherein the
second qualifier 1s 1ntent, and wherein the method further
comprises: when the first work item has a different intent
from a third work 1item associated with the same customer,
excluding the third work item from the first work 1tem group-
ing in the work item grouping table.

19. A contact center, comprising:

a memory operable to store computer-executable instruc-

tions;

a processor 1 communication with the memory, the pro-
cessor operable to read and execute the computer-ex-
ecutable instructions, wherein the computer-executable
istructions cause the processor to execute modules,
wherein the modules comprise:

a grouping agent module operable to:

(a) select a first work 1tem for servicing by a contact
center resource;

(b) analyze the first work 1tem to 1dentify a customer
identity;

(¢) search for a second work 1tem having the customer
identity;

(d) determine that the first work 1tem 1s related to at
least the second work item by the customer 1den-
tity; and

() 1n response to determining that the first work item
1s related to the second work item, create, for ser-
vicing by the contact center resource, a first work
item grouping comprising the first and second work
items, wherein the first work item and the second
work 1tem are different contacts from a customer
having the customer 1dentity.

20. The contact center of claim 19, wherein the first work
item 1s a live voice call, wherein the second work item 1s one
of an email, a facsimile, a voice message, an instant message,
and a Web chat, and further comprising when the first work
item and the at least a second work i1tem do not have the
customer 1dentity in common, the grouping agent module
does not form a work 1item grouping for the first work 1tem and
the second work item.
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21. The contact center of claim 20, wherein the grouping
agent module determines that the first work i1tem 1s related to
the second work item by a second selected qualifier, wherein
the second selected qualifier 1s at least one of 1ntent, media
type, subject, and transaction identifier and wherein members
of the first work 1item grouping are related by customer 1den-
tity and the at least one of intent, media type, subject, and
transaction identifier.

22. The contact center of claim 21, wherein the first work
item and the second work item are associated with one or
more of differing intents, media types, subjects, and transac-
tion 1identifiers.

23. The contact center of claim 19, further comprising;:

the grouping agent module determining that the first work

item 1s related to a third work 1tem by a second qualifier,
wherein the second qualifier 1s intent wherein the intent
of the first and third work 1tems 1s determined by at least
one of the following: 1dentifying a transaction 1dentifier
using an automated attendant such as an IVR, using text
searching through the first and third work 1tems, using an
clectronic address or telephone number 1nputted by the
customer, and using a Web page Universal Resource
Locator (“URL”) from which URL the customer
requested contact center servicing, and wherein the first
work 1tem and the third work 1tem are associated with
differing customers; and

in response to determining that the first work item 1s related

to the third work 1tem, the grouping agent module cre-
ating for servicing by the contact center resource, a
second work 1tem grouping comprising the first work
item and the third second work 1tem.

24. The contact center of claim 19, further comprising:

the grouping agent module determimng that the first work

item 1s related to a third work 1tem by a second qualifier,
wherein the second qualifier 1s media type and wherein
the first work item and the third work item are associated
with differing customers; and

in response to determining that the first work 1tem 1s related

to the third work item, the grouping agent module cre-
ating for servicing by the contact center resource, a
second work item grouping comprising the first work
item and the third second work 1tem.

25. The contact center of claim 19, further comprising;:

the grouping agent module determining that the first work

item 1s related to a third work 1tem by a second qualifier,
wherein the second qualifier 1s subject and wherein the
first work 1tem and the third work 1tem are associated
with differing customers; and

in response to determining that the first work 1tem 1s related

to the third work item, the grouping agent module cre-
ating for servicing by the contact center resource, a
second work 1tem grouping comprising the first work
item and the third second work 1tem.

26. The contact center of claim 19, further comprising:

the grouping agent module determining that the first work

item 1s related to a third work 1tem by a second qualifier,

wherein the second qualifier 1s transaction 1dentifier and
wherein the first work 1tem and the third work item are
associated with differing contactors; and

in response to determining that the first work 1tem 1s related

to the third work item, the grouping agent module cre-
ating for servicing by the contact center resource, a
second work 1tem grouping comprising the first work
item and the third second work 1tem.

27. The contact center of claim 19, wherein the first work
item 1s simultaneously a member of the first work item group-
ing and a second work 1tem grouping and wherein members
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of the first work 1tem grouping and members of the second
work 1tem grouping have different qualifiers 1n common,
wherein the first and second work 1tem groupings are eligible,
at the same time, to be assigned to the contact center resource
for servicing, wherein the first and second work item group-
ings each comprise a plurality of related work 1tems, and
wherein the processor selects the first work 1tem grouping for
delivery to the contact center resource based on at least one of
a number and type(s) of member work 1tems in the first and
second work item groupings and queue priorities of the mem-
bers of the first and second work item groupings.

28. The contact center of claim 19, further comprising;

a selector module operable to:

select the first work item as a best work item for a
common contact center resource;

determine the customer 1dentity associated with the first
work 1tem;

look up the customer 1dentity 1n a work 1tem table having
stored the first work item grouping;

find the first work item grouping associated with the
customer 1dentity; and

deliver the first work item grouping to the agent,
wherein, by recerving the first work 1tem grouping,
the agent receives the first work 1tem and the second
work 1tem substantially simultaneously for servicing.

29. The method of claim 4, wherein the first work 1tem and
the second work 1tem are recetved by different channels.

30. The method of claim 5, wherein the customer 1dentity
1s determined by one or more of text searching, destination
electronic address, Universal Resource L.ocator or URL from
which a customer 1nitiated the first and/or second work 1tem.

31. The method of claim 1, wherein the first work 1tem and
the second work 1tem have a second selected qualifier in
common, wherein the second selected qualifier 1s at least one
of intent, media type, and subject, wherein the first work 1tem
and the second work item have different contactors, and
wherein the common contact center resource services simul-
taneously the first work 1tem and the second work item 1n one
or more of a group chat and chat room.

32. The contact center of claim 19, wherein the first work
item and a third work item have a second selected qualifier in
common, wherein the selected qualifier 1s at least one of
intent, media type, and subject, wherein the first work item
and the third work items involve different contactors, and
wherein the common contact center resource services sumul-
taneously the first work item and the third work 1tem in one or
more of a group chat and chat room.

33. A contact center, comprising:

a work item grouping table operable to store work item

groupings;

a grouping agent in communication with the work item

grouping table operable to:

select a first work item for servicing by a contact center
resource;

analyze the first work 1tem for a selected qualifier;

determine that the first work 1tem 1s related to at least a
second work item by the selected qualifier, wherein
the selected qualifiers 1s at least one of customer 1den-
tity, intent, media type, subject, and transaction 1den-
tifier and wherein the first work item 1s a real-time
contact and the at least a second work item 1s a non-
real-time contact; and

create, 1n the work 1tem grouping table and for servicing
by the contact center resource, a first work item
grouping, wherein the first work 1tem and the second
work item are members of the first work item group-
1Ng,
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a selector 1n communication with the work item grouping

table operable to:

select the first work 1tem grouping as a best work item
for servicing by an available agent; and

deliver the first work 1tem grouping to the agent, wherein
the agent receives the first work 1tem and the second
work item substantially simultaneously or near simul-
taneously for servicing.

34. The contact center of claim 33, wherein, 1n the deter-
mimng function, the grouping agent determines whether the
first work 1tem and the at least a second work 1tem have a first
and a second selected qualifier in common; when the first
work 1tem and the at least a second work 1tem have a first and
a second selected qualifier in common, forms a work 1tem
grouping for the first work item and the at least a second work
item; and when the first work 1item and the at least a second
work item do not have a first and a second selected qualifier in

common, does not form a work 1tem grouping for the first
work 1item and the at least a second work item and wherein the
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selected qualifier 1s at least one of customer i1dentity, intent,
media type, subject, and transaction i1dentifier.

35. The contact center of claim 33, wherein the first work
item 1s a live voice call, wherein the at least one of a second
work 1tem 1s one or more of an email and voice message,
wherein the first and second work items are discrete contacts,
wherein the first selected qualifier 1s customer 1dentity, and
wherein the first and the at least a second work 1tems 1nvolve
different media types.

36. The contact center of claim 33, wherein the first
selected qualifier 1s at least one of 1ntent, subject, and media
type and wherein the first and the at least a second work 1tems
involve different contactors.

3’7. The contact center of claim 28, wherein a presence of
the first work 1tem grouping 1s a factor used by the selector in
preferentially selecting, for servicing by the resource, the first
work item over a third work 1tem unrelated to the first work
item.
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